The effect of nifedipine on spontaneous, drug-induced and reflexly-activated contractions of the rat urinary bladder: evidence for the participation of an intracellular calcium store to micturition contraction.
1. The effect of nifedipine on spontaneous and stimulated motility of the rat urinary bladder has been investigated in vitro (isolated detrusor strips) and in vivo (micturition reflex). 2. Nifedipine inhibited tone and spontaneous activity of the isolated rat bladder, its effect being greater in indomethacin-treated preparations. Nifedipine suppressed the KCl induced phasic and tonic contraction and inhibited by 60-80% the carbachol- or ATP- induced contractions. Nifedipine reduced by about 70% amplitude of the nerve-mediated bladder contractions. 3. Exposure to Ca free medium containing EDTA suppressed tone and spontaneous activity of the rat bladder. In these conditions the response to KCl or ATP was rapidly abolished while a response to carbachol was still evident even after a long exposure to the Ca free medium. 4. In vivo, nifedipine affected reflex micturition e.g. increased volume threshold and slightly reduced amplitude of micturition contraction. In addition, nifedipine reduced voiding efficiency e.g. increased residual volume after micturition. These effects were evident following ligation of the ureters because in normal conditions nifedipine induced a marked diuresis which masked its effect on volume threshold. 5. These findings indicate that in the rat urinary bladder Ca from both intra- and extracellular pools is mobilized during spontaneous or stimulated contractions. Mobilization of an intracellular Ca pool by cholinomimetics or other neurotransmitter(s) may be responsible for the nifedipine-resistant component of the voiding contraction in vivo.